This study used the Autoregressive Distributed Lag (ARDL) Bounds testing approach and TodaYamamoto Non-granger causality test to analyze respectively the long-run and causal relationships among economy performance, foreign direct investment, domestic investment and port sector production output in Cote d'Ivoire over the period 1980-2013. The empirical results illustrate that economy performance, foreign direct investment and domestic investment are significant in explaining the productivity of port sector. Therefore, the study suggests focusing on investment strategies that involve private (foreign and domestic) participation in projects dedicated to improve the safety, quality of operations in the sector and transport connectivity.
Introduction
By connecting sea and land transport for the shipment of commodities in huge quantities at lower cost all over the world, port plays a crucial role in promoting national economy. Transport infrastructure in general influences the growth of the economy [1] . For instance, in case of inadequate infrastructures in port sector, its supply capacity would fail to meet the demand from the economy [2] . Indeed, bottlenecks and delays due to the poor conditions of the sector infrastructures would hinder the activities of the other sectors and negatively affect the economy productivity. On the other hand, effective transport infrastructures reduce congestion and have multiplier effects on development. Seaport represents an important industrial and commercial tool for maritime countries economic growth. It provides employment and revenue for government and businesses [3] . In Cote d'Ivoire, more than 91% of the volume of trade is carried by sea and more than 70% represents the industrial [4] . Furthermore, Ivorian port contributed to more than 85% of the customs taxes collections [4] . Accordingly, port is expected to be a strategic tool of growth for the country economy.
Many empirical studies that specifically explore the relationship between port and economy growth have been done. In developed countries, researchers [5] pointed out that port activities not only connect maritime countries but have multiplier effects on the economy by increasing employment for the local population, tax revenues for the local government and stimulating the other sectors of the economy. Conversely, scholars [6] and [7] suggested that regional economy performance has an impact on port productivity. For example, exploring the relationship between port throughput and economic activities using data from Antwerp (Belgium) port sector, researchers [7] discovered that Belgium economy performance as well as that of their hinterland countries has a great influence on port production output. A study based on a pooled-OLS (Ordinary Least Square) model in Germany, proved that port productivity output is positively associated with regional per capita GDP (Gross Domestic Product), however the causality running from port to GDP has not been established [8] . From these studies a cause and effect relationship between port and economic performance is observed in both directions. In other words, port plays a crucial role in promoting the economy growth, while the economic performance of the maritime country or region is believed to be a catalyst for the growth of port sector.
Although, the existence of linkage between port productivity and economy performance has been recognized in the scientific debate, the exact impact relationship is still unclear and influenced by many relevant factors. It is believed that investment and economy performance contribute to sustain port productivity [9] . Hence, investment has to be included in port productivity analysis to gain better understanding of the interplay between seaport production and economy performance. Measuring the impact of long dock investment to economy growth, the researchers [10] found that adding 1% to the cargo loaded capacity lead to about 0.413% increase in economy productivity. Thus, investment has contributed to the growth of port capacity which led to the economy growth. By utilizing a Cobb-Douglass production function to model the relationship between port, foreign direct investment (FDI) and economy growth in China, scholars [11] demonstrated that FDI and gross product value of industry have contributed to promote the container throughput of Shenzhen and Guangzhou Ports. Similarly, researchers [12] considering port activities as economic production and economy growth, labor force, foreign direct investment and fixed assets investment as factors of production built port production function. The regression analysis carried, revealed that both economy growth and labor force have a significant impact on port productivity while the effects of fixed asset investment and FDI have been found of low significance.
The poor conditions of port sector in Africa and particularly in Cote d'Ivoire require massive investment on infrastructures in order to cope with the growing demand of the upcoming economy growth [13] . In Nigeria, the report of [14] on FDI inflows has revealed foreign direct investment as a prominent form of investment and an attractive policy option in African port sector. The successful experience of FDI inflows in Nigeria port infrastructures confirmed the positive effect of FDI on transport infrastructure development. In addition, analyzing the impact of FDI on the production of manufacturing firms, researcher [15] sustained that foreign enterprises are more competitive than the domestic firms. An investigation conducted in Venezuelan firms proved the positive correlation between FDI and the productivity of foreign companies whereas it has been found negatively correlated to the performance of the domestic firms in the same industry [16] . Using Vector Error Correction Model, Scholars [17] demonstrated that domestic investment in transport infrastructure will lead to the growth of the Indian economy. These findings imply that investment in port sector using foreign capital is a strategic tool to enhance productivity.
The relationship between port, economy growth and investment has gained a growing interest in the scientific discussion. In contrast, empirical studies exploring the impact of economy performance, foreign direct investment and domestic investment on port productivity in developing countries are to our knowledge limited. Furthermore, past investigation evidenced conflicted results related to many factors such as the capability of the country in enabling economic development, the difference in the quality levels of transport infrastructure, the difference in methodology and data used [18] . Hence, performed this study can provide insight into the role played by economy performance, foreign direct investment and domestic investment in promoting port sector growth in Ivorian context and fill the gap in the literature. The paper is organized into five sections. The next section two and three describe the data, model specification and the methodology adopted, respectively. Section four reports the empirical results, while the last section concludes the paper.
Data Description and Model Specification

Data Description
This study explores the long-run and causal relationships between port, economy performance foreign direct investment (FDI) and Domestic investment (DI) using Cote d'Ivoire annual time series data over the period 1980-2013. Port production (PP) is captured by Port throughput whereas Real Gross Domestic Product (GDP) is the proxy for economy performance. FDI is the value of real gross foreign direct investment inflows and Domestic investment (DI) is proxy by the real value of gross fixed capital formation. Labor (L) measured in terms of labor force. DUM is the dummy variable used to capture the effect of political instability. The data are collected from World Development Indicator, except port throughput obtained from the department of statistics of Ivorian ports.
Model Specification
In order to assess the effects of economy performance, foreign direct investment and domestic investment on port productivity, the study employs three factors aggregate production function to build port production model. The standard form of the three factors production function can be expressed as:
where t Y denotes the aggregate production of port sector at time t, and t A , t K , t L and t D denote the total factor productivity, the capital input, the labor input and the land input in the sector in period t respectively. Following the approach proposed by [12] , it is assumed that economy performance; foreign direct investment and domestic investment are factors affecting port production. The performance of the economy represents the capital factor whereas both foreign investment and domestic investment are used to capture land input. Accordingly, we modeled the following port production function as:
Equation (2) can be developed as:
A dummy variable DUM has been included in the model to capture the political instability. The value is 1 in the year of the instability and 0 otherwise. Thus, Equation (3) becomes:
By taking the natural logs of both sides, an estimable function is obtained as follows:
where all variables and coefficients are defined as earlier. a is a constant parameter and t ε the white noise error term.
Methodology
Cointegration Test
The Autoregressive Distributed Lag (ARDL) bounds testing procedure based on F test is used to examine the long-run relationship among port production output, economy performance, foreign direct investment and domestic investment. The model developed by [19] has many advantages over the conventional multivariate cointegration method such as maximum likelihood cointegration procedures introduced by [20] . One of the main advantages is that the bounds testing methodology can be applied irrespective of whether the regressors are stationary at level (I(0)) or integrated of order one (I(1)) and does not involve unit-root pre-testing for the variables [19] . Nevertheless, it requires testing the stationarity of the variables to ensure that none of the series is integrated of order 2. Unlike the Johansen cointegration procedures, the ARDL approach is suitable for small sample size study [21] . Therefore, in order to apply the F test, the bounds testing modelling framework involves estimating the following equation: 
where i λ are the long-run elasticity coefficients, 0 a the drift, t ε the error term and ∆ is the first difference operator. The ARDL bounds test for cointegration starts with the estimation of Equation (6) using the ordinary least square (OLS) method after selecting the optimal lag length of the model using either the Akaike Information criterion (AIC) or the Schwarz Information criterion (SIC). The F test is performed by constraining the estimated coefficients of lagged level variables equal to zero. Therefore, the null hypothesis for no cointegration between the variables of interest against the alternative is defined as:
: 0
The test which normalizes on Υ (dependent variable) is denoted
The computed F-statistics are compared to the critical bounds value reported by [21] for small sample size study. If the computed F-statistic is greater than the critical upper bound value, then the null hypothesis of no cointegration is rejected. If the computed F-statistic is lower than the critical lower bound value, then the null hypothesis is accepted. Nevertheless, when the computed F-statistic falls inside the critical lower and upper bound values, a conclusive decision cannot be made about the cointegration status without knowing the order of integration of the underlying regressors.
In the case of cointegration relationship between the variables, firstly, the ARDL ( )
, , , , plong-run model is estimated as follows: 
Second, the short-run dynamic parameters are gotten by estimating an error correction model associated with the long-run estimates. This is specified as follows: 
where ρ the coefficient of the error correction term (ECT), represents the speed of adjustment of the model to the long-term equilibrium. ϕ, ψ, γ, ω, φ are the short-run elasticity coefficients.
Causality Analysis
The standard Granger-causality test is conducted between two time series to determine whether one variable can be employed to predict another [22] . However, the methodology has some limitations. The granger test is designed to handle causality direction between two variables, so as pointed out by scholar [23] , neglected the effect of other relevant variables in the estimation may produce spurious results. In addition, since, there is at least one-way causation in the case of cointegration among variables, spurious causality may be identified in the absence of long-run equilibrium relationship [23] . In order, to cope with these limitations, the study adopted the 
where all variables are as previously defined. α, i β , i λ , i θ , i η and i ϕ are parameters of the model and the residual. We estimated Equation (9) considering each of the variables in turn as the dependent variable. We expressed the null hypothesis of no causal relationship against the alternative of presence of causality with respect to the system equations. When lnPP is the dependent variable in the VAR system as specified in Equation (9), the null hypothesis of no causal relationship from lnGDP to lnPP, from lnL to lnPP, from lnFDI to lnPP, from lnDI to lnPP involve that 0 
Empirical Results
Cointegration
Before performing, the cointegration test, we examined the order of integration of the time series by using the Augmented Dicker fuller (ADF) unit root test to ensure that none of the variables is stationary at second difference and then avoid spurious results. The results summarized in Table 1 reveal that all the variables are integrated of order one, implying that the ARDL bounds test for cointegration is valid. The ARDL bounds testing procedure is conducted considering each variable as a dependent variable in the ARDL-OLS regressions.
As proposed by researcher [25] , a maximum of 2 lags is selected for our annual data. The bounds test results are given in Table 2 . When Port production output is the dependent variable, the computed F-statistics, 6.056311, is higher than the upper bound critical value 5.650 at 1% level. Furthermore, when economy performance is the dependent variable, the F-statistic computed, 4.814617 is higher than the upper bound critical value 4.117 at 5% level. Hence, the null hypotheses of no cointegration are rejected. These findings indicate that there exist long run relationship between the variables when the regressions are normalized on both Port and economy performance.
In line with the production function developed for this study, we selected Port production output as the dependent variable. Having determined the existence of cointegration relationship between port, economy performance, foreign direct investment, domestic investment and labor, we estimated the long-run and the short-run parameters. The estimated long-run coefficients by normalizing on port are presented in Table 3 . In the long run, domestic investment has a positive and significant impact on port production. A percentage increase in domestic investment has contributed to about 0.35% increase in port growth all things being equal. However, the Longterm coefficients for other variables namely economy performance, foreign direct investment, labor force and political instability dummy were found statistically insignificant within the conventional 1% -10% t-probability.
The short-run elasticity coefficients associated with the long-run relationships are estimated using an error correction model (ECM). The estimated results are reported in Table 4 . The error correction term (ECT) coefficient estimated (−0.73) is highly significant at 1% level with the expected sign and indicates a high speed of adjustment to long-run equilibrium after a shock. This implies that almost 73% of disequilibrium caused by the previous year's shock is adjusted back to the long-run equilibrium in the current year. The short-run lag-one and lag-two coefficients of foreign direct investment are significant at 5% and 1% level respectively, although the Long-term coefficient was found not significant. The contribution from FDI is about 0.06% in the short-run lagone period and short-run lag-two period elasticity is 0.09%. Moreover, in the short-run lag-2 period, the estimated elasticity of economy performance (−1.75%) and labor (−14.91%) are negatively signed and statistically significant at 1% and 10% level respectively, whereas economy performance and labor force were not statistically significant in the long run.
The results of the diagnostic test applied on the ECM model, given in Table 5 , illustrate that the model passes the Jarque-Bera normality test and there are no evidence of serial correlation and heteroscedasticity at 5% level. The cumulative sum of recursive residual (CUSUM) and of squares residual (CUSUMQ) plot displayed in Figure 1 , shows the stability of the parameters of the ECM model over the sample period. The red lines denote critical bounds at 5% significance level.
Causality Test Results
The empirical results of Toda-Yamamoto Granger non-causality test are summarized in Table 6 . The estimated results indicate that there is bidirectional causality between port and economy performance. Similarly, a reciprocal causal relationship exists between port and foreign direct investment. The causations running from port to economy performance, from economy performance to port, from port to FDI and from FDI to port are determined at the 10% (χ = 7.44), 1% (χ = 15.18), 10% (χ = 7.04) and 10% (χ = 6.79) levels of significance respectively. On the other hand, there is one-way causal effect going from domestic investment to port, from economy performance to FDI, from FDI to domestic investment, from labor force to port, from labor force to economy. performance and from labor force to FDI found at 5% (χ = 10.26), 10% (χ = 6.30), 5% (χ = 8.48), 1% (χ = 17.11); 1% (χ = 24.84) and 1% (χ = 14.74) level respectively. Since there is non-causality running from the other variables to labor force, the results has been dropped from Table 6 .
Conclusion and Policy Implications
In this paper, econometric approaches have been used to investigate the long-run and causal relationships between economy performance, foreign direct investment, domestic investment and port sector productivity in Ivorian context over the period of 1980-2013. The study used the bounds testing (ARDL) approach for cointegration to determine the long-run and short-run relationships between the variables of interest. The Bounds test results imply that there is a long-term relationship between the variables of the study when port production output is adopted as dependent variable (normalized). In addition, it is found that domestic investment has a long-term effect on port productivity. Conversely, CUSUM of Squares 5% Significance foreign direct investment and Economy performance do not have a long-term impact on port production, but their estimated short-term coefficients provide evidence of short-run effects. The negative sign of short-run lag-two period of GDP reveals the overcapacity issues facing by Ivorian port sector. The relatively poor infrastructures conditions of port sector in Cote d'Ivoire impede its supply capacity regarding the growing demand from the economy performance. Nevertheless, foreign participation positively influences port productivity in the short run, confirming the potential role of FDI in enhancing productivity. Consequently, Toda-Yamamoto causality approach has been applied to explore the direction of causation among the variables. The findings obtained from the causality test indicate evidence of reciprocal causality relation among port and economy performance and on the other hand, between port and FDI. Moreover, there is unidirectional causation going from domestic investment to port, from economy performance to FDI, from FDI to domestic investment, from labor force to port, from labor force to economy performance and from labor force to FDI.
The empirical results show that economy performance, foreign direct investment and domestic investment are important in explaining port sector growth in Ivory Coast. Therefore, the study suggests focusing on investment strategies that involve private (foreign and domestic) participation in projects dedicated to improve the safety, quality of operations in the port sector and to boost transport connectivity.
